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(57) AlKtracI 

Disclosed is a delivery device for controllably delivering 
a prosdietic bulking device (16) below a tissue surface such as 
below the mucosa (1 5) to treat gastro-csophageal reflux disease. 
The delivery device may be embodied in a deployment catheter 
(73). an endoscope (30). or an endoscope attachment. The 
bulking device (16) cooperates with residual lower esophageal 
sphincter (LES) fiinction to increase LES dosing pressure. 
Methods are also disclosed. 
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SUBMUCOSAL PROSTHESIS DEUVERY DEVICE 
FIELD OF THE INVENTION 

The present invention relates generafly to the field of esophageal prosthetics. More specifically, a prosthesis 
delivery device b disclosed for sebmucosal insertion of a prosthetic bulking device. 

BACKGROUND OF THE INVENTION 

Gastroesophageal reflux is a physical condition in which stomach acids reflux, or flow back from the 
stomach into the esophagus. Frequent reflux epbodes {tm or mora times per week), may result in a more severe 
problem known as gastroesophageal refkix disease IGERDl Gastroesophageal relhix disease is the most comnton form 
orf dyspepsia, being present in approximately 40% of adtdts in the United States on an mtermittent basis and some 
10% on a daily basis. 

Dyspepsia, or heartburn, is defined as a burning sensation or discomfort behind the breastbone or sternum 
and is the most common symptom of GERD. Other syn^toms of 6ER0 mchidB dysphasia, odynophagia, hemorrhage, 
water brash, and pufanonary manif estathms such as asthma, coughing or intermittent wheezing due to add aspiration. 
Dyspepsia may also mimic the symptoms of a myocardial infarction or severe angina pectoris. Many factors are 
believed to contribute to the onset of 6ER0 including transient kiwer esophageal sphincter retexations. decreased LES 
resting tone, delayed stomach emptying, and an ineffectivo esophageal clearance. Many in the field agree, however, 
that the primary cause of GERD is the lack of c emp ete o c y of the hiwer esophageal sphncter. 

The lower esophageal spUncter, or vahn, is comprised of smooth reosde located at the gastroesophageal 
(6E) Action and functkms to allow food and fiquid to pass into the stomach but prevent regurgitation of stomach 
contents. At rest, the LES maintains a high-pressure zone between 10 and 30 mm Hg above intragastric pressure. 
Upon deghitition. the LES relaxes before the esophagus contractSr aBowing food to pass through into the stomach. 
After food passes mto the stomach, the LES contracts to prevent the stomach contents and acids from regurgitating 
into the esophagus. The mechanism of LES opening and closing is influenced by imienration via the vagus nerve and 
hormonal control of gastrin and possibly other gastrointestinal bomiones. 

The severity of GERD varies from patient to patient and in extreme cases complications inckiding esophageal 
erosion, esophageal ulcers, and esophageal strictufo era observed. Esophageal strietura is a serious condition whbh 
results from prolonged exposure of the esophageal mucosa to acid refkix. The most common cRnical manifestation of 
stricture is dysphasia. Unlike dysphasia from non-strictured esophageal reflux, dysphasia caused by stricture is 
progressive in that the size of a bolus which can pass into the stomach progressively becomes smaller, to addition to 
esophageal erosion and ulceration, prohmged exposure of the esophageal mucosa to stomach add can lead to a 
condition known es Barrett's Esophagus. Barrett's Esoi^agus is en esophageal disorder that is characterized by die 
replacement of normal squamous epithelium with ebnormal cohimner epithelRmi. This change in tissue structure is 
dintcally important not only as an indication of severe refkix. but the eppearance of coharaier epithelium m the 
esophagus is indicative of cancer. 
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Current methods to treat gastroesophftgeat reflux disease consist of fifestyle changes such as weight loss, 
avoidance of cenain loods that exacerbate the symptoms of 6ER0 and avoidance of excessive bending. Elevation of 
the head of the bed helps prevent noctomat refhn. White these avoidance strategies may be helpful, there b relativety 
little data supporting the efficacy of lifestyle modiTication alone for the treatment of 6ERD. 

Medications for the treatment of 6ER0 have been admirostered for years with Bttle or no success. 
Conventional antacids, such as TUMS® and ROLAIDS®, produce short-tenn nSni. but often have side effects including 
diarrhea and constipation. H2 receptor antagonists, such as Cimetidine and Ranitidine, are relatively more effective in 
controlling 6ERD symptoms but these symptomatic therapies fail to treat the underiying cause of the disease. More 
powerful secretory inidittors, such as the proton pomp inhibitors Omeprazole and Lansoprazole are more effective than 
the H2 amagonists but these drugs areexpenshre aid, in the long term, produce negative side effects. 

Surgery has become en attracthre altemative for the treatment of GERD when lifestyle modification and 
medications fail to treat this debifitating condition. There are manerous reflux operations available which perhaps 
reflect the inadequacy of any one procedure to totally control the problem. The most commonly performed operation, 
Nissan Fundoplicatbn, bas been effective, but b often complicated by stricture formation or gas bloat syndrome. A 
laparoscopic Nissen procedure has abo been devateped, adding another dimension of difficulty, and long-term results 
remam questionable. In addition, a percutansoos laparoscopic technique has been developed. fSee. for example, U.S. 
Patent No. 5,008,106 to Angelchik). Minifflally mvam techmques. such as transesophageal implantation of a 
prosthetic vahre have abo been attempted. (Se^ for example, U.S. Patent No. 4,846,836 to Retch). Despita extensive 
attempts in the field to treat and prevent GERD, exbting forms of treatment all have shortcomings. 

In view of the f oregoiBg, and notwithstanding the various effortt exemplified in the prior art, there remains a 
need for B minima9y invasive bulking prosthesb and deployment methodology for transasophageal delivery into the 
ncNty of the lower esophageal sphincter. 

SUMMARY OF THE INVENTION 

In accordance with one aspect of the present inventten, there is provided an overtube for couplmg to the 
ifistal end of an endoscope to produce a submucosal prosthesis defivery device. The overtube comprises an efaingate 
f lexade tubular body, having a proximal enil a dbtal end and a tongitttdinal axis. At least one hmien extends into the 
tubular body, for recehring an endoscope. An opm?g b provided on the body, in communication with the hmien, and a 
Emit surface n provided within the body, aligned with the opening to brat the depth to which tissue can enter the 
opening. Typically, tiie tubular body b defined by a sidewaD and the opening b m the sidewel The iimri surf see m 
one embodiment lies on a first plane which n offset from the stdewefl and preferably b substantially paraHel to the 
longitudinal axis. TYie fimit surface b preferably provhled with a phirality of apertures, to permit vacuum from the 
endoscope to draw tissue through the opening in the direction of the limit surface. 

hi accordance with another aspect of the present invention, there is provided a method of introducing a 
fhmvable media into a predetennmed shape beneath a tissue layer. The method comprises the steps of identifying e 
first site on a tbsue surface, and lifting tissue a predetermined distance away from the plain of the surface to create 
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a low pressure zone beneath the tissue. A first volume of flowabte metfia is injected into the low pressure zone so ttiat 
the media taices on a shape winch is influenced by the low pressure zone. The media is thereafter pennrtted to harden 
snf ficiently to substantially ret»n the shape. 

In one emboiBnient the tdentifymg a site on a tissue surface step comprises identifying a site on the wall of 
5 the esophagus. The site is preferably in the vtdnity of the lower esophegeel sphincter. Ihe method may further 

comprise the steps of identifying a second site and introducing a second vahime of flowabte media into the second site, 
thereafter permitting the second vohime of media to harden sufficiently to substantially retain the shape. At least one 
of the first and second site are preferably on the posterior wall of the esophagus. 

ta accordance with 8 further aspen of the present invention, there is proved a n^ 
.10 site and Introducing e prosthesis beneath the tissue. The method comprises the steps of providing an elongate flexible 
tubular device, haviag a side opening near a distal end thereof. The side open'mg is positioned at the site, and suction 
is applied to the device to draw tissue laterally into the side opering. Lateral advance of the tissue is fimited by 
contacting the tissue with a limiting surface within the device. A prosthesis is thereafter introduced beneath the 
surfece at the site while the tissue is in contact with the limiting surface. 
15 In accordance with a ftirther aspect of the present inventioa there is provided a method of mtroducing a 

prosthesis beneath a tissue surface. The method comprises the steps of providing a prosthesis defivery device having 
an elongate body with a proiimal end and a distal eni a concavity near the distal end. and an inner introduction hrnien 
having a distal opening directed ecross the concavity. The concavity is positioned adjacent a site on a tissue surface, 
and tissue is drawn into the cavity. The prosthesis is advanced out of the distal end of the inner introduction lumen 

30 

20 and through the tissue surface. 

In accordance with a further aspect of the present invention, there b provided a defivery device for 
Producing a prosthesis benestii a tissue surface. The deEvery device comprises an elongate body, having a proximal 
end and a distal end. A tissue stabilizing surfece is provided on rtw body, and a prosthesis deployment himen extends 
through the body, tiie deptoyment himen having a loi^itudinal axis end a distal end. The distal end of the deployment 
25 hjmen is positioned proximeSv of the tissoastalAizing surf Preferably, the tissue stabiBzing surface comprises a 
concava surface. The delivery derica piaferabiy comprises a hrnnn extending through the body and communicating 
wHh tiie tissue stabilizing surface, so that suction may l>e appSed to ttia hinen to draw tissue adjacent the tissue 
stabi&Dng sifff ace. 

hi aecordanca witii anottier aspect of tin present invention, there is provhled a defivery system for delhnring 
30 an expandable submucosal bAing agent The defivery system comprises an ahmgate flexible body, having a proximat 
^ end, a distal end. and a tissue stabifizer near ti» distal end. A tubular cannula, having a sharpened distal end. is 

portioned within the body. The cannula is axially movable such tiiat the sharpened distal end can penetrate tissue 
stabilized by the stabilizer. A phmger is movably positioned within tiie cannida. for ejecting bulking agent propositioned 
witiim the cannula, bi one embodimant, tiie plunger is (fistally advancaabia beyond die distel end of the sharpened tip. 
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Preferably, the tissue stabilizer comprises a cavitr on a sida of the flexible body. The tubular body comprises a kimen 
in conwmimcation with the canty for applyiiig vacuttm to the cavity to draw tissue therein. 

Ftirther features and advantages of the present invention wiD bacome apparent to those of sklO m the art in 
view of the detaOed description of preferred embodinenu which f oBows. when considered together with the anached 
drawings and daims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a schematic view of a pair of gastroesophageal bulking prostheses in accordance with the 
prasem mvantton* positioned at about the junction between the esophagus and the stomach, before eipansion, m 
wtnth the LES is m an open configuration. 

FIGURE 2 is a schematic view as in Figure 1, following expansion of the prostheses, in which the LES is 
illustrated in a closed conftguration. 

FIGURE 3 is a parspectivB schematic view of an esophageal bulking device of the present invention. 

FIGURE 4 is a perspocthre schamatic view of another esophageal bulking device of the present hnrention. 

FIGURE 5 Is a cross-sectional perspect'nre view of an esophageal bulking device of the present invention. 

FIGURE 6 illustrates an embodimem of an esophageal bulking device of the present invention having surface 
regions which promote tissue mgrowth. 

R6URE7 b a fragmentary perspecthre view of an endoscope positioned within the esophagus prior to 
formation of a blister or pocket for receiving a bulking device. 

H6URE 8 is a schematic cross-sactional view of the endoscope posituned within the esophagus, forming a 
pocket by fluid injectioa 

RGURE S is a side elevational view as in FIGURE 8. ilhistrating an access incision. 

FIGURE 10 is a side elevational view as in RGURE 9. iBustrating a mechanical dilatation catheter during 
insertion into the blister. 

RGURE 11 is a side elavational view as in RGURE 10, with the mechanical dilatation catheter enlarged 
within the blister. 

RGURE 12 is a side efovational view as in FIGURE 11. ahntrating the cavity formed by the daatation 

catheter. 

RGURE 13 is a top view of a blister, prior to forming a pocket with a cutting tool. 
RGURE 14 is a top mew as in RGURE 13, with the cutting tool inserted within the blister. 
RGURE 1 5 is a top view of the blister as in RGURE 14, with the cuttmg tool cuttmg a pocket In the fibrous 
submucosa layer. 

RGURE 16 is a side elevational cross-section through a cap for attachment to an endoscope to deliver a 
submucosal prostfaasis. 

RGURE 17 is a side elavational schematic view of an overtube in accordance with the present invention, for 
receiving an endoscope to deliver a submucosal prosthesis. 
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FIGURE 17A is a bottom view of the overtube Blustreted in R6URE 17. 

FIGURE 18 is a side elevatioDsl schematic view oi a bulking device deployment catheter, such as for 1»rmd' 
deployment 

RGURE 19 Is a side elavationa! schematic view of a prosthesis defivery needle assembly. 
FIGURE 20 is an enlarged cross-sectional view of the distal end of the deBvery needle of FIGURE 19. 
FIGURE 21 Is a side elevational view of the distal end shown in FIGURE 20, with the plunger distended to 
eject a bulkmg element 

FIGURE 22 is a side elevational view of an fittemate (fistal end of a deployment catheter, ad^ted to deploy 
an Inflatable balloon. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referrirq to FIGURE 1, there is illusnated a schematic representation of the stomach 10 and a portion of the 
lower esophagus 12. The esophagus 12 eitends throogh the diaidiragm 14, below which the esophagus 12 
communicatBS with the interior of the stomach 10. A pair of gastroesophageal prosthetic bulking devices 16. in 
accordance with the present invention^ is Oustrated at about the junction between the lower esophagus 12 and the 
stomach 10. 

bi the iflustrated embodiniem. the bulking itevice 16 is defivered in the submucosa 17. The submucosa 17 is 
a fibrous layer of tissue posttioned between the mucosa IS and a layer of circular muscle 19. The circular muscle 19 
is surrounded by a layer of longituifinal muscle 21, as is well understood in the art. The bulking device 16 is preferably 
delivered beneath the mucosa 15 as is dscussed elsewhere herein. The bulking device 16 may either be ddhrered 
witlnn the submucosa 17 as ikisuated. or at the interface of aifacent tbsue planes, such as between the mucosa 15 
and submucosa 17, or faatwaan the submucosa 17 and drcutar musde 19. Preferably, the bulking device 16 is 
positioned radially imwardly from the circular muscle layer 19. 

Although the anatomy Hhistrated in RGURE 1 is generally normal, except for the improperly functioning 
native tower esophageal sphincter, the presem invention is also useful in patients having tower esophageal 
abmnrnaTittos, such as hiatal hernia. In thb condition, a portion of the waD of the stomach 10 extends upwardly 
through the diaphragm 14 and herniates soperioriy to tha diaphragm 14. The existence of a hiatal hernia or another 
abnormafity in the lower esophagus may affect the defivered position of the esophageal prosthetic bulking device 16, 
but may not (fisqualify a patient otherwise treatabto with the prosthetic bulking device 16 of the present invention. 

As Ihistratedto HBURE 1, tha esophageal buDttngdavfea 16 b generally deivered betow the mucosa such as 
in the submucosa or batwaan adjacent tissue planes in the vicinity of tha sphincter. The submucosa is a sprmgy 
tissue, which needs to be expanded in order to produce a cavity for delhrery of the bulkmg device 16. Alt^atively, tha 
submucosa can be cut using mechanical cutting techniques or cautery toots as is discussed in more detail below. 

Ideally, the esophageal bulking device 16 is delivered in a position that extends across or is closely adjacent 
to the sphincter so that residual sphincter acthritY is optimized and the mucosal regions ol the esophagus are protected 
from acid reflux. The precne posittorung of the prosthesis 16 depends largely on the patient's anatomy and the 
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severity of GERD, and wS bs a matter of cTmical choice at the time of delivery. In patients with a hiatal hernia, for 
example, the esophageal bulldng device 16 is delivered as dose as possible to the sphincter but care must be taken to 
insure that the hernia wiH not perturb the operatmn of the bolking device 16. 

Advantageously* the esophageal boHung device 16 of the present invention enhances any residual dosing 
pressure function of the sphincter so as to effectively reduce or prevent the reflux of stomach contents mto the 
esophagus. In an open or relaxed state, as shown in FIGURE 1, the esophageal bulking device allows food and liquid to 
pass through the esophagus into the stomach. However, when the sphincter is closed, es shown in FIGURE 2, the 
esophageal bulking device mcraesas the chising pressure along a sufficient axial length that, in cooperation with the 
contractkm of the sphincter, it inhibits or prevents the relkn of stomsch contents. 

Depending on the degree of LES dysfuncticm, more than one esophageal bulking device 16 can be delivered 
into the Pniog of the esophagus. Where two or three or more esophageal bulking devices 16 are utiEzed to improve LES 
function, the bulking devices 16 may be spaced around the circumference of the LES. GeneraUy, multiple bulkhiQ 
devices 16 win be located substantially in the same transverse plane perpendnular to the longitudinal axis of the 
esophagus. Use of multiplB bulking devices 16 without righ) interconnectHm permits the LES to radially expand to a 
greater degree so as to permit bohis passage and better accommodate the natural function of the esophagus. 

Depending on the patient's anatomy and the extent of 6ERD, esophageal bulking devices 16 having various 
lengths and cross sectional profiles are defivered so as to maxhnize operation with the residual LES function. Using 
common esophageal manometry and endoscopic techmques. for example, medical personnel can measure the degree of 
closure (g^ closing pressure) acNeved by the sphincter as well es sny unique anatomical features of the lower 
esophagus for a particular patient when selecting specific shapes and designs of esophageal bulking devices 16 to be 
ddhrered. 

Due to the irre^ cross-sectional configuration of the dosed sphincter, the cross-sectionat configuratton of 
tte bulking device 16 can take on any of a wide variety of shapes mcluding, but not limited to, those specific 
embodiments disdosed herein. In general, the desired expanded transverse plane thickness of the esophageal bulking 
device 16 wiQ depend on the kimen diameter and the extent of LES dysfunction. Devices 16 produced m accordance 
witii the present Invention can be rated according to ttieir bulk'mg area, which represents tiie total cross-sectiond ana 
tin device wBI occupy within the region at or about to the sphnicter, referred to as tiie "bulk'mg zone*, hi generd, a 
larger transverse cross-sectional erea will produce a Mgher dosing pressure for a ghren state of tite diseese. 

FIGURES 3, 4, 5 and 6 iBustrate dHferent configurations and features of the esophageal bdkmg device 18 of 
ti» present invention. The esophaged bdking device 16 ganerdly comprises an oUong, cyindricaL ^ 
pillow shape and has a proxihid end 18 and a distd end 20. As used herein, 'ifistar diaD refer to a location doser to 
tire stomach and "proxknaT shdl refer to a tocation closer to tiie mouth. In one embodimentp a proximal portion 23 
has a smdier cross-sectiond area than a distd portion 25. Altemativdy, endiodiments of the esophageal bdking 
device 16 can be a cybidried diape (FIGS. 4 and 6) or dfiptical diape (not Ulustrateil} wherein a proxknal portion 23 
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and a distal portion 25 have roughly the same cross-sBciional area and shape. The bulking device 16 preferably 
substantially retains its pre-implanted conftguratifiD once delivered into the body. 

Suitable esophageal bulking devices 16 comprise a soft fteiiUe body that may have an expanded axial length 
from as cm to 5.0 cm, a width (circumferential (firection) of 0^ an to 2.0 cm^ and a tlttckness (radial directioni of 0.2 
em to 2.0 cm. Many esophageal bulking devices 16 of the present invention have a length within the range of 1.0 cm 
to 4.0 cm, a width within the range of 0.2 cm to 1 .5 cm, and a thickness within the range of 0.2 cm to 1 .5 cm. b> one 
embodiment, the esophageal bulking device 16 has a length of 2.0 cm to 3.0 cm, a width of 0.6 cm to 1.0 cm. and a 
thickness of 0.4 cm to aS cm. The cross-sectional configuration may be circular, oval or other configuration, as 
desired. 

Length to thickness ratios are generally no more than about 15:1 and are often no more than about 6:1 or 
4:1. Length to thickness ratios on the order of less than 3:1 may also be desirable depending upon the severity of the 
condition. The cross-sectional area of the buOung device 16 may also vary at diHerem poims along the length of the 
same device IB. As mentioned above, optbnal dbnensions may be patient specific and can be determined through 
routine experimentation of one of skill in the art in view of the disclosure herem. 

An l£S having a relaxed open diameter of ZO cm, for example, has a cross-sectional lumen area of 3.14 cm'. 
A 25% bulking function could be accompOsbed by providing a bulking device 16 having a total cross-sectional area in 
the bulking zone of about 0.785 cm'. The bulking area may represent the area of an esophageal bidking device 16 
having a generally oval or rectangular cross-section (e.g., 0.443 cm x 1.772 cm) which is adapted to extend axtaBy for 
a length of 1 to 3 cm beneath the mucosa. 

In general the ofqacthre of the present invention is to increase the dosing pressure of the lower esophageal 
sphincter. The present enrentors befieve that a closing pressure of at least a certain minimum dosing threshold vahie, 
maintained along a minimum axial effective LES length win satisfactoray reduce esophageri refhn. bi the bitra- 
abdominal (Le^, inferior to the diaphragm 14) esophagus, about 2 cm of effective LES length appears desirable. An 
average pressure along that length is preferably in excess of about 10 mm Hg, preferably at least about 15 mm fig, 
and optnnafly in the range of from about 1 5 mm to about 30 mm Hg. 

Within certain outer bnits, any ncrease in the dosing pressure in the LES may fanprove symptoms. For 
example, some patiems have an LES dosing pressure on the order of about 5 mm ffg, which is acconpanied by severe 
6ERD symptoms. At the high end, a dosing pressure in excess of about the minimum diastolic pressure inhibits blood 
flow, thereby increasing the risk of localzed pressine necrosis. Pressure slightly below the minmal diastolic pressure 
may stai interfere with swallowing hmction. The present invention therefore preferably enables increasing the dosme 
pressure from a pretreatroent value below about 10 to 15 mm Hg to a post treatment vahie of preferably on the order 
of from about 18 or 20 to about 25 or 30, along a length of at least about 1.0 cm and preferably at least about 2 cm 
or 2.5 cm or more. 

Once the total desired cross-sectunal area and length of the bulking device is detennined for a particular 
patiem or dass of patients, the allocation of that cross-secthmal area to a single bulking device or a series of bulking 
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devices which together produce the desired cross-sectional area must be determined. This clinical decision will take 
into account any unique aspects to the patient's lower esophageal anatomy, together with the extent of the disease 
and consequent total area of bulking required. In general, a larger single bulking device will require a larger submucosal 
pocket for delivery and the consequent greater disruption of tissue in the trnmediate area of the prosthesis, which may 
be undesirable in some patients. In additionr a larg^ singte device may have a greater likelihood of migration which 
would be reduced if the same total prosthesis vohime was deltvared in two bulking devices each having half the cross- 
sectional area of the single larger device. 

The bulking device 16 b preferably flexible and has a high degree of softness which approaches that of the 
oathre mucosal tissue, to minimize traume to the adjacent tissue. The material of tiie bufting devkre 16 is tinis 
preferably soft enough so that is incapable of exerting suffident locaized pressure to cause pressure necrosis. 
A localized pressure m excess of about 70 mm Hg g»es rise to a risk of localized tissue necrosis. As will be 
understood by those of skill in the art the configuration of the bulking device 16 (6.9. sharp edges, etc) operates m 
cooperation with the softness of the construction materia to optinRze the compatibility of the bulking device. A 
smooth, bhuit atraumatic outer surface is preferred. 

One suitaUe bulking davics construction comprises the use of an inflatable pillow or balloon, partially or 
completely filled with a fiquid or senu liquid, which a&ows one end to be compressed by peristaltic compression and the 
other end to expand bulbously. The ability of the vohime of the bulking device to flow from one end of the bulking 
device to the other and back permits the passage of a peristaltic wave, as wi be appreciated by those of skil in the 
art in view of the disclosure here'm. Suitable elastomeric baloohs comprisa material such as silicone, latex, urethane. 
and others as w9l be understood by those of sk3 in the art 

In addttnn to being soft the bulking device tn some embodiments may also be compressible. This enables 
the filter 24 and body of buftihg device 16 to oxpand when netimg b passing throogh the UES, but compress, for 
example, to no more than about 4 mm and preferably no more than about 2 mm in radial tiilckness during swallowing. 
After swallowing, the fiffing material 24 and body will desirably rebound back to f adHtate the LES closure function, fai 
thb manner, the bulking device 16 can cooperate with any resklual function of the LES to minimize the occurrence of 
refha. 

Referring to RBUFS 5, the bulkmg device 16 generally comprises an outer surface 26 which encloses a 6Ber 
24 therein. The outer surface 28 may be homogeneous with the filler 24, or may be the surface of a ifisssnBar 
material in the form of e flextbiB wbO 27 to encapsulate the filler. A homogeneous material outer wall 27 may be 
provided witii a different physical property than the filler 24, such as by heat treatment sohent exposure or the tike to 
provide a barrier coathig around the Wk 24. 

The esophageal bulking device 1 6 can be manufactured as a unitary or multi-compDnent structure in a variety 
of weys BS will be appreciated by those of skill in tiie art in view of the (fisclosure herein. The bulking device 16, for 
example, may be a unitary structure molded as a single pace of biocompatible foam material such as silicone foam or 



wo 00/59398 



PCT/USOD/09143 



poiyurethane foam, or may be cut from a block of sach foam. Such foam parts can bo made witti an outer skin 26 of 
porous foam thai facBitates tissue mgrowth. 

Ahemathrely, the esophageal bulking device 16 can comprise a body having at least two components 
connected togstber and can be made, for eiamplo, by posrtionmB an outer sleeve or layer 27 of porous material such 
as expanded polytetrafhioroethylene (PTTE) or other tissue mgrowth material around the HBer 24 by either e simple 
filling operation or by bonding the two materials together. If expanded PTFE is osedl a PIT E surface etching step prior 
to bonding with a silicone based glue may be performed. Altemathrely. a process of gluing by simultaneously 
compressing and heating a stack-up of foam, glue and PTFE can be employed. The outer layer 27 may be secured to 
the bulkmg device 16 in eny of a variety of manners, such as by sohrent bomfing, thermal bonding, adhesives. and 
others es win be apparent to those of skin intheartin view ofthe (fisclosure herein. 

The presem inventors further contemplate embodiments of the esophageal bulking device 16 which have 
surface toitures, coatings or structures to resist mqpation. bi general, the entire outer surface 26 of the outer layer 
27 or fdter 24 can be coated or textured to facitate tissue attachment such as by celhilar ingnrwth. The resulting 
attachment surface 26 can be integrat with the bulking device 16 or can be directly or indirectly coreiected to the 
bulking device 16 so that the device 16 can be positioned and retained in the desired position withm the esophageal 
wall. The outer surface 26 may additionally, or alternatively, be provided with any of a variety of tissue retention 
structures such as hooks. faarbSr tackSr clips, sutures, staples, tissue adbesives; attachment strips, attachment spots, 
attachment ccmnectors. or other attachment means which vtfin be understood by those of skffl 
(fisclosure herein. 

As iihistrated in R6URE 6. one embodiment of the present invention is altematwety provided with one or 
more attachment surfaces 28 spaced about the davica 16 so as to facifitate tissue Ingrowth from the adiacant tissue 
over less than the antiro surface 26 of the implant The design, spaemg and total surface area of the attachment 
surfaces 28 can be varied widely, depending upon the clinical objective. 

For example, in an embodiment in which removal is not anticipated, the tissue ingrowth surface area can be 
as high as 75% to 100% of the surface 26 of the bulking device 16. Ahematively. in an applicathm where the bulking 
dewce 1 6 is preferably removaUa after a period of time, the percentage of ceOular ingrowth surface b preferably kept 
to the minimum reouired to reasonably resist migration within the esophageal waH. Thus, b some embodiments, the 
tissue ingrowth surface 28 covers i» more than about 20% and possibly no more than about 5% of the total surface 
area of the bulking devica 16. to this manner, trauma to the tissue upon removal of the bulking device 16 can be 
miniraiied. The ease of removal of the bulkmg device 16 may be desirable bacausa new nnplants which better 
accommedate the changing anatomy of the patient durmg the progression of the patient's US disfunction and/or age 
may be indicated. 

In one embodiment, one or more attachment zones 28 may extend circumf erentially around the bulking device 
16. Alternatively, the tissue ingrowth surf eces 28 may extend axiaOy atong the length of the esophageal balkbig 
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device 16. Forther, the attachment zones 28 can be provided in the form of spots or patches distributed around the 
surface of the esophageal bulking device 16. 

The porosity of the cellular ingrowth regions 28 may range from about 20 to about 1 00.0 ^m or greater. 
Desirably, the porosity of the ceBular ingrowth lepms 28 ranges from 20 pm to 50 tun and. in many embodiments, 
the porosity of the ceBular ingrowth regions ^ ranges from 20 pm to 30 fim. 

Suitable outer layer 27 and/or attachment surface 28 materials include polytetrafluoroethytene (PTFE). 
polyethylene terephthalate, polyester, polyurethana. silicone, Dacron, polypropylene knit, and other materials which 
will be apparent to those of skill intheartin view oftbe present disclosure, bt one embodimem of the invention the 
celhdar ingrowth region 28 comprises PTFE havmg a 22 ^ pore size. This porosity appears to permit shallow 
Ingrowth into the esophageal bulking device 16 to prevent axial nidation of the device 16 along tissue planes yet 
allows for relatively easy explant 

Oelh^ery of the esophageal bulking device 16 below the mucosa can be accomplished in any of a variety of 
ways, as win be apparent to those of ski! bi the art in view of the disclosure herein. Defivery systems can be specially 
constructed or assembled from existing endoscopic and other surgical tools to accomplish the basic delivery steps. 

In general, the deTnrery site for a particuiar patient b identified, such as by endoscopy and manometry. 
Tissue adjacent to the delivery site is preferably immobiiized to permit a puncture or incision to be made. 
Immobilization of the esophageal Kniiig may be accomplisbed by grasping the tissue utilizing forceps, such as those 
which may be edvaoced through a working channel on an endoscope. Altematwely, a vacuum may be applied to a 
hrnien through an endoscope to immob9ize the tissue. 

Using counter-traction on the tissue applied by way of the tissue grasper or vacuum, the mucosa is pierced to 

enaUa insertion of the prosthesis. The mucosal layer may be pierced m a variety of ways, as will be recognized in the 

art fai accordance with one aspect of the present method, a needle is utiTaed to pierce the mucosa and create a blister 

by injecting a volume of fluid such as saline solution. Ahematively, an electrocautery cutter or any of a variety of 

sharp dissection tools may be utilized to pierce the mucosa and provide access to the submucosal area. 

Once an aperture has been formed in the mucosa, a pouch is formed in the submucosa. The pouch may be 

formed by riquid infusion to entorge the bister discussed above. Altemativety, any of e variety of Uunt toob may be 

utilized to achieve a bhmt dissection m the submucosa or between adjacent tissue planes to form a pouch for recehring 

tha prosthesis. Altematively, an inflation devse, such as a balloon, may be specially shaped for msertion and infhrtion 

to separate submucosal tissue ead provide a submucosal pouch. 

FoHowing formatioa of a submucosal pouch, one or more bnlkmg devices 16 are mtrodoced therein. The 

bulking device 16 may be biserted by way of a grasper, cImnsheB deployment device, or other tools. Depending upon 

the shape and compliancy of the bulking device 16. the bulking device 16 may be deployed from the distal end of a 

tubular element, such as by advancing an axiaUy moveable core to push the prosthesis from the distal end of the tube. 

One or more pull elements such as wires, strings or tabs may be provided on the bulking device 16, so that a distaBy 

extending pul element may be advanced into the pouch under distal force using a grasper, or a second mucosal 
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puncture inferior to the primary nmcosai pimcture may be provided through which to puD a puff element thereby 
advancing the bulking device 16 mferiorly mto the pouch. 

Following placement of the bulking device 16 into the submucosal pouch, the mucosal opening closes 
naturally or can be dosed using any of a variety of closure tachniquBS. A conventional suture» ligatino bands or staples 
or other dips, may be utifoed endoscopically, as will be understood in the art Atternatively, a topical ghie or other 
adheshfe patch may be utilized to dose the opening in the mucosa. 

Thus, referring to FIGURES 7 and 8. there is sdiematicafly ilhistrated one method of providing a blister or 
pocket below the mucosa. A portion of the esophagus 12 is lUustrated, having a mucosa 15. submucosa 17 and 
circular muscle layer 19. An endoscopo 30 Is nasaBy or orally bitroducad and trans^ophageaOy advanced until a 
distal end 32 b positioned in the vicmity of the desired bulking device delivery site. A portion 34 of the mucosa 1 5 is 
raised into a bfister, such as by introduction of a hypodenntc needle 36 from the distal end 32 of endoscope 30. 
Hypodermic naedle 36 h otired to uqect a fhrid media 38 such as n-saline or other biolootcally acceptable material 
lidow the mucosa 15 to form a blister 40. Proper positioning of the hypodenntc needle 36 can be ascertained by 
tactile feedback as is understood in the art Altemativehr, the portion 34 of mucosa 15 can be rabed from the 
submucosa 1 7, such as by appficatioR of a vacuum to the wall of the esophagus. 

Following blister f omration, a smaD incision or access site 42 is provided as ilhistrated in FIGURE 9. A cavity 
fonnation device^ such as a balloon dBatation catheter 44, may be introduced through the access site 42 and into the 
blister. The balloon 46 is inflated, thereby forming a pocket 40 within the esophagus wall If the bulking device 16 Is 
to be defivered wittun the submucosa 17, the balloon dilatation catheter 44 must generally inflate to a larger vohmte 
than the vohrnia of the bulking device 16, doe to recoil of the fibrous tissue in the submucosa 1 7. 

Following dBaUtion or manipulation of another pocket fomnng device, the bafioon dilatation catheter 44 or 
other device is reduced in sizs and ramoved^ thereby leaving a receiving cavity 46 for one or more bufldng devices 16. 
The bulking device 16 may then be inserted within the cavity using any of a variety of dernrery implements, the specific 
design of which wiR depend upon the size and configuration of the bulking device 16. The foregoing steps may be 
repeated for two or more positions around the circumference of the esophagus in the vicinity of the L£S, as may be 

-1 tmit 

desireo. 

An altemate metliod of forming the cavity 46 is ilhistrated in FIGURES 13-15. In this embodiment a 
mechanical cutting device, soch as a sdssor 48, is introduced betow the mucosa 15 and manipulated to sever the 
sprmgy tissue of the submucosa 12 and produce a cavity 48 for recehring the submucosal 

Referrmg to FIGURE 16, there b Blustrated a distal end construction for a medial device which permils 
reprodudble access to a delhrery site below a tbsue surface. Notwithstanding the utility of the previously described 
access and deBvery methods, the reprodudbtHty of each depends upon the technical skSIs of the clinidan. The devices 
iOustrated m FIGURES 18-18 enhance procedure to procedure reproducibility of a submucosal prosthesis delivery, and 
nwnmize vaiial^ity due to clinical exparience and technical skiB. 
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The distaf end construction aiustreted in FIGURE 16 b in the form of a cap which may be integrally 
manufactured with or subsequently attached to the distal end of an endoscope or other elongate medical device. The 
cap 50 comprises a sidewan 52 which is gener ally in the form of tubular elenwnt although other constructions may be 
utilized. SidewaO 52 nay be made from any of a variety of biocompatible metals or polymers, such as polycerbonate, 
acrySc HOPE, nylon, PTFE, stainless steel, and others well known in the meifical device arts. In one embodimem* the 
cap 50 has an axial length of about 2.2 niches, an ootside diameter of about 0.6 inches, and side wan thickness of 
about 0.06 inches. 

The sidewaD 52 extends between a proiimal end 54 and a distal end 56. Distal end 56 preferably blunt lo 
provide an atraumatic surface. The cep 50 b provided with an opening 58» preferably on the side wan 52. for 
receiving tissue from the target site. bi one embodiment the opening 58 has an axial length of about 1.25 inches, and 
a width of about 0.28 inches. In this embodiment a generally rectangular opening 58 is provided to facilitate 
introduction of an eloflgate bulking element into the target site. Other configuratioRS for first opening 58 may be 
utiKzed, as is discussed below, depending upon the size end shape of the prosthesis. 

A tissue stabilizing or limit surface 62 defines at least a portion of the wall of the cavity. bi the illustrated 
embodiment, surface 62 is on the lateral face of a surface such as on a shelf or plate 60 positioned maifially (towards 
the central longitudinal axis) from the first opening 58. Preferably, the tissue stabilizing surface 62 b provided with 
one or more apertures 64, which ere in communicetion through the sheH 60 with a vacuum hvnen 66 in the cap 5a 
Vacuum hmien 66 is adapted for coupling to a hrnien in the endoscope or other medical device, so that a vacuum may 
be drawn on vacuum hmen 66. 

The tissue itabifizing surf see 62 cooperates with the tissue opening 58 to define a tissue receiving cavity 65 
in the medical device. The overall shape and vohime of the cavity 65 can be veried widely, depending upon the 
intended application. For example, tissue opening 58 can have a oenerally rectangular shape as in the iOnstrated 
embodiment Alternatively, the tissue opsiing 58 can be in the form of an oval or ellipse, or circle, depending upon the 
length and width of the desired submucosel low pressure zone or prosthesis. In eddition, the tissue stabilizing surface 
62 can be concave in the tSrection of tissue opem'ng 58 or generally planar as iDustrated. fai one embodnnent the 
tissue stabSiziRg surface 62 is n the form of a portioB of the SidewaD of a cylinder, such that It basj substantially 
Gnear configuration in the axial direction and a radiused curve in the transverse cross-section. Generally conical or 
hemispherical configurations for tissue stabilizing surface 62 may also be provided, with en aperture 64 at the apes 
thaneof or a phiraRty of apertures 64 posftloned on the tissue stabilizing surface 62. The tissue stabBizing surface 62 
mey elso be provided with friction enhancing structures, such as a phirafity of ridges or grooves to mmhnize sGcfing of 
the submucosal tissue along the surface 6Z 

hi use. tissue which is positioned aifacent the tissue opening 58 wiB be drawn into the tissue opemng 58 end 
adjacent the tissue stabilizmg surface 62 in response to eppScetion of vacuum through the epertures 64. The tissue 
stabffizing surface 62 thus ects as a Gmit. to leproduoUy control the amoont of tissue d^awn into the opening 58 n 
response to the vecuum. 
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The cap 50 may be provided at its proxima! end 54 whh a second opening 68. Second openiitQ 68 is adapted 
to be coupled to an endoscope or other medical device. For this purpose, an attachment structure 70 such as an 
annular recess may be provided on the proximal end 54 to facilitate insertion o< the distal end of an endoscope (not 
shown) therein. The cap 50 may be secured to the endoscope In any of a variety of ways, such as by threaded 
enBagement. snap fit or other interference fit structures, adhesives. or other attechment techniques which wfll be 
known in the art. 

When coupled to an endoscope, a viewing lens on the endoscope is preferably oriented in the cap 50 such 
that tissue wMcfa has advanced into the cavity 65 can be visuafized through the endoscope optics. This may be 
accomplished by constructing the shelf 60 from a transparent material, and/or providmg a viewing aperture 72 
between the lens on the endoscope and the tissue opening 58. 

A working chamtet on the endoscope is aligned with a deployment kmien 74. Deployment himen 74 may be 
defined at least in part by an internal baffle wall 78. hi the fflustrated emfaodimentt the baffle 76 is inclined radially 
outwardly in the distal direction to taper the mside dnmeter of the deplovment kimen 74 in the distal direction. This 
assist in guiding the deployment device (discussed in greater detail below) into the tissue wMch has been drawn into 
the cavity 65. The deployment hmwn 74 has a distal end 78. Oefdoyment lumen 74 is onentnl such that an elongate 
device which is advanced through deployment lumeA 74 and out distal end 78 will extend at least partway across the 
tissue opening 58. A piercing device such as a needle; cautery tip or other cutting structure which is advanced through 
deployment himen 74 will enter and travel beneath tissue which is brought into contact with tissue stabilizing surface 
62. 

Referring to FI6URES 17 and 17A, there is iHustrated a sde elevational view of an overtube embodiment 
adapted to be advanced over the distal end of an endoscope and putted proximally Gke a sheath to adapt the endoscope 
for the present appSeation. bi an attemste appKcationr discussed in connection with Rgure 16, infra, the distal end 
configuration is on an access catheter without an associated endoscope. 

In the illustrated embodiment, a flexible tubular sheath 80 extends proximatly from the distal end assembly 
56. Tubular sheath 80 is preferably dimeRsioned to receive and dosely fit a standard endoscope. For examirie* one 
common endoscope for use m the present invention has an outside diameter of about 9.8 mm. The corresponding 
hmien 120 in tubular sheath 80 has an inside diameter of about 11 mm and an axial length within the range of from 
about 60 cm to about 120 cm. Tubular sheath 80 may comprise any of a variety of polymeric materials which are 
convemwnal hi the catheter manufacturing arts. The tubular sheath 80 may be integrally formed with or bonded to 
tiie side wan 52 of midsection 53 and other structural components of the ifistat end 56 assembhf. In one embodiment 
tubular sheath 80 comprises PVC, having a waB tiuckross of about 0.050*. 

A proxsnally extending deployment lumen 74 is deHned within a tubular wall 8Z In this construction, the 
tubular was 82 extends in parallel with at least a portion of the endoscope, so that the deployment catheter or otiier 
deployment device need not be advanced through a woricing channel in the endoscope. The deployment knnen 74 
terminates in a distal end 78 which directs the depteyment device or piercing device into tissue which has been drawn 
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into the cavity 65. ProximBllY. the dsptoyment hnnen 74 may temnnate in a manifold, which may adifitionally bo 
provided with a fhuh port 12B if dasired. 

The central himen 120 for receiving an endoscope extends between a distal end 122 in midsection 53 and a 
pronmal endoscope seal 124. A distal tip 56 preferably extends beyond the midsection 53. to permit atraumatic 
introduction of the device. Distal tq) 56 is preferably provided with a guidewrre hmen 126, to facilitate over tho wire 
placement Goidewire lumen 126 can extend proximallY throughout the length of the device, or exit at a proximal side 
port 1 27 along the side of the device such as at about the proximal end of the distal tip 56 section. 

In ono embodiment of tha overtube iBustrated in Figure 17, the tofatriar sheath 80 and dbtal end 56 assembly 
havo an overaQ length on the order of about 34.8*. The outside diameter of tba overtube is about 0.7", and the depth 
of the tissue cavity between the tissue opening 56 and tissue stabi&mg surface 62 rs about 0.2". Any of these 
dimensions may be varied, to accommodate different fonctionat characteristics and other cfirncal objectives of the 
device, as will be apparent to those of skill in the art in view of tha disclosure herein. 

Referring to Figure 18, there is iDustratad a side elevationai schematic view of a "bfind' embodiment of the 
submucosal defivery device in accordance with the present invention. The delivery device 73 is provided with an 
elongata flexible body 75, having a proxhnal end 77 and a distal end 56. Proximal end 77 is provided with a manifold 
79 which may have any of a variety of features dspendmg upon the functionality of the device. In the ilhistrated 
embodiment the mam'fold 79 is provided with a deployment device access pert 61. Access port 81 is in 
communication with a deployment lumen 74. Deployment himen 74 extends throughout the length of flexBde body 75, 
and communicates with a distal end 73 at or near the tissue cavity 65 as has been discussed. 

The proximal manifold 79 is further provided with a vacuum port 83. Vacuum port 83 is m communication 
with a vacuum lumen (not iBustrated) extending throughout the length of flexiile body 75. and communicating with the 
tissue cavity 65 through one or more apertures 64 as has been discussed. 

The embodiment of the delivsry device fflustrated in Hgure 16 may be utilized without direct visuaiizatlon. A 
sensor is preferably included to indicate to the clinician when sufficient tissue has been drawn imo the cavity 65. Any 
of a variety of sensors may be devised for tha purpose. In one embodiment a pressure sensor is placed in 
communication with the vacuum hmnn. When sufficient tissue has entered the cavity 65 to occlude the one or more 
vacuum ports 63, a change in pressure w9l be perceivable m the vacuum himen. Any one or condnnation of visual, 
audtbie. or tactila feedback can be providBd to e cPuitciaa tmScating that a sufficient volume of tissue has emered the 
CBVity 65. Altemathrely, any of a variety of physical pressure gages can be provided In the cavity, and utilized to 
detect the presence of tissue ttwiein. 

The deployment catheter 73 may be used in any of a variely of ways, and dimensions and materials may be 
modified to accommodate the specific intended use. For example, the deployment device 73 can be utBized to access a 
treatment site m the esophagus through either the nose or the mouth. Perticularly in an application intended to be 
advanced through the nose, the distal end 56 is provided with an elongate tapered atraumatic tip to enabte the device 
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to deflect off the soft palate wrth minsnal trauma. Obtal tips having an axial length within the range of from about V 
to about 5" are contempfated, and may bo constnitted (e.g.. molded) from polyuretfaane or other soft materiaL 

For either nasal or oral access, the tubular body 75 may have a diameter of wttMn the range of from about 5 
mm to abom 20 mm, and an axial length withm the range of from aboM 120 an. Tubular body 75 

may be constructed in any of a variety of manners well known in the catheter construction arts. For example, much of 
tha tengtli of tubular body 75 may comprise a two lumen eitmston with additional hjmen (e.g. a guidewire hjmen) being 
provided if additionat functionalitias are desired. The extrusion may comprise any of a variety of materials such as 
HOPE, PTFE, nylon, acrylic. PVC and other polymers which are well known in the art. The distal end 56 and distal side 
wall 52 mcluding the tissue cavity 65 may be separately formed and secured to tha axtntston in any of a variety of 
ways, such as through heat melting, adhesive bomfing and other techniques which are known in the art 

flefening to Figures 19 through 23, there are illustrated a variety of deployment devices which may be 
advanced through the deployment hmien 74 of any of the embodiments previously described. Referring to Figure 18, a 
deployment device 90 generally comprises an elongate flexibte body 92 having a proximal end 94 and a distal end 96. 
An inner element 98 b axially movably positioned within an outer tube 100. A proximal locking mechanism 101 is 
provided on a proximal control 101 At the distal end 96, the outer tube 100 comprises a cavity 102 for receiving 
bulking media 1 06. A phmger 1 04 having a distal surface 106 is provided on the distal end of the inner element 98, 
and is axially movably positiDnable within the cavity 102, As Slusuated m F«ure 21, distal advancement of the nner 
element 98 causes the phmger 1 04 to distally deptoy the bulking media 1 06. 

The deployment device 90 may be constructed m any of a variety of ways which are known m the catheter 
construction arts. For example, either or bath d the inner dement 98 and om tube 100 may ba metal lubes 
hypotubes,dinefisloned such that the inner element 98 if axiany moveable Alternatively, 
either or both of the inner element 98 and outer tube 100 may be polymeric extrusions. The inner element 98 may 
either be a tubular structure or a solid rod. 

In an erabodimeDt intended to advance through a deptoyment hmien 74 having an inside diameter of about 
.1 00*, the outer tube 100 has an outside diameter of do more than about JOBS', in one embodiment the mner element 
98 comprises a stainless sted rod, and the outer tube 100 comprises polyimide tube. The deployment device 90 has 
an axial length within the renge of from about 70 cm to about 1 00 cm* and, in the ahtstrated embodiment about 1 00 
cm. 

Preferably, tha length of axial travel of tha mner element 98 with respect to tha outer tube 100 is suffaaent 
to edvance the distal pushing surface 108 to a posithm beyond the distal end 110 of the eavhy 102. h an 
embodiment intended to deliver a hydrogel bdking device havhtg Ian unexpaoded) diameter of about 2 mm and axial 
length of about 20 mm the deploymem device 90 is constructed to permit the (fistal pushing surface 108 on phmger 
104 to extend et least about 10 mm beyond the distel end 110 of the cavity 102. The presem biventors have 
detennined that permittino the phmger to extend beyond the iSstal end of the cevity 102 penmts the deployment of 
semi^uid or gel form bulking agents mto a submucosal tissue tract whBe minnnizmg the likelihood that traihio 
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threads of the bulking agent wiR nttend proxima!ty through the tissue access pathway upon proximal retraction of the 
deployment device 90. 

bi one embodiment, the ifistal end 96 is provided with a sharpened point 1 1 2 for piecing a tissue surface* In 
this embodiment an outer protecthre sheath may be axiaDy moveably carried on the outer tube 100, such that distal 
advancement of the outer cover 114 will shield the distal pohited tip 11Z to an alternative embodiment (Figure 21), 
the distal end 96 is blunt 

The deployment or delivery systems disclosed in Figure 19 through 22. among other deployment devices, can 
be used n accordance with the present invention to deliver any o1 a wide variety of expandable bulldng devices or 
other submucosal prostlnses. Suitable butkmg devices fall into either of two broad categories. The first are bulking 
devices which inherently expand to achieve a predetenmned configuration. This category includes a wide variety of 
capsules, foams and hydrogels as have been dbclosed previously herein. The second category includes fhiids or geb 
which do not inherently assume any particular shape upon expansion or soBdifhration, but which are aUe to achieve a 
predetermined shape m sftu when used m accordance with the present mventlon. 

Concerning the first category, a vartety of capsules and foams have already been disclosed herein. In 
addition, a variety of hydrogels may be used such as those disclosed in U.S. Patent No. 4,943.618 issued July 24, 
1990 to Stoy et at., entitled Method for Preparing Polyacrylonttrile Copolyniers by Heterogeneous Reaction of 
Potyacrytonitril Aquagel, and US. Patent No. 5.252,692 issued October 1Z 1993 to Lovy et al. entitled HydrophOic 
Acrylic Copolymers and Method of Preparatkm. the disdosures of both of which ate incorporated in their entireties 
herem by reference. Preferably, a hydrogel or othw material will be selected which has an expansion ratb on the order 
of at least about 100% and preferably in excess of 500%, particularly in the transverse direction. Thus, a hydrogel rod 
having a ifiameter of about 1 mm whan positioned within the cavity 102 w9 preferably expand to a cross sectkm of 
about 5 or 6 mabneters or greater it situ. Preferably, the hydrogel or other bulking media will exhibit a suf riciem 
expansion rate that it will expand suffidentfy to lock in place before migrating from the deploymeitt site such as 
through the intraductton tissue tract 

Another aspect of the presem invention b the ability to introduce a bulking medio in a fluid or gel form which 
possess no iitfierent abffity to achieva a predetermined shape, yet when used with tlie devices of the present iiwention, 
win produce a bulking structure having a predetermined configuration. This is achieved ihrougb the interaction 
between tite devices cfisctosed herein end the anatomy of the esophagus. 

The central esophageal lumen is surrounded by e mucosa layer having a thickness on the order of frmn about 
1.0 to about 2.0 mm. Befaiw the mucosa is the submucosal, having a thickness on the order of about 05 lo about 1 
mm. Betow the submucosa is a muscle layer having a variable thickness, generelly on the order of about 2 mm to 
about 3 mm. When mucosa is drawn into the cavity on the defivery device of the present invemion. a reproducible low 
pressure regno is created in the submucosa which corresponds in shape to the shape of the mucosa which has been 
drawn mto the cavity. The defivery channel directs a deptoyment needle or other device through the mucosa and 
directly into the kiw pressure region of the submucosa. Thus, in accordance with the present inventkm, a 
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potymenzable or otherwise hardenable fluid or gel may be injected into the low presstire lone in the submucosa at the 
target she, and that fiutd or boI wiB assume a shape which is strongly influenced by the shape of the opening 56 and 
depth of the cavity 65. In addition, tho musda layer is substantially unaffected by the application of vacuum to the 
mucosa using the devices disclosed hereia because tha deptoyment himen directs the deptoyment device genaraDy in 
parallel to the musete layer. This nrinimrzes the risk of piercing the muscle layer beneath the submucosa. Among other 
complications from piercing the muscle layer, the aorta and vagus nerva are positioned closeiy outside of that layer. 

Any of a variety of fluids or gels may be utilized, such as UV curable materials, heat or catalytically initiated 
polymerizable meterials, and others which can be opthniied through routine experimentation by those of ordinary skin 
in the ait in view of the disclosure here. Another useful dass of bulking media inchides biocompatibla polymers which 
are sohibie in a biocompatible sohrent but msohiUe in the submucosal tissue. The biocompatible solvent is sohjble or 
dispersible in the tissue^ such that tha biooimpatible sohrent diffuses away from the biocompatible polymer in situ, 
thereby permitting the biocompatible potymer to precipitate, polymerize, or otherwise harden into e bulking mass, hi 
ORB erabodbnent, the buHiing media further includes a contrast agent to permit visualization of the bulking mass during 
and following implantation of the bulking media. Eiamples of suitable bulking media are disclosed in U.S. Patent 
No. 5,785,642, issued July 28, 1998 to WaBace et aU entitled Methods for Treating Urinary biconttnence m 
Mammals, the dtsdesure of which is in c or po ratad n its entirety herein by reference. 

Referring to Figure 22. there is disclosed an alternate distal end 96 for the deptoyment device 80, adapted to 
deploy an inflatable baBoon 1 14. The balloon 1 U is provided with an opening 14D on a proximal end thereof, which 
inchides a pierteable septum or other sealable dosmg structim (not ilhtstrated). A tube 142 having at least one 
inflation aperture 144 thereon is moveably carried within the dosure structure during insertion of the deployment 
device 90. Proximet travel of baOoon 114 afamg the inflation tube 142 b Gnnted by a stop 146. Following placement 
within a submucosal cavity, the balloon 1 14 is inflated and inflation tuba 142 is proximally withdrawn thereby leaving 
the inflated balloon in place. Deflation of the balloon b prevented by dosure of the pierceable septum. The balloon 
may be deployed by advancing the delivery system imo the submucosal space, retracting covering sbaath 147 to 
expose the balloon 114, inflating the belloen 114 through inflation tube 142 and withdrawmg the catheter system 
leaving the baOoen hi piece. 

Although the foregoing invention has been dbdosed in terms of certain preferred embodiments, other speciftc 
embodirhents can be constructed in view of the disdosure herein without depart'mg from the spirit of the scope of the 
present invention. Accordingly, the scope of the AppBcanf s nwantion b to be determined by reference to the attached 
claims, which are not limited to any of the particular embodiments disclosed herein. 
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WHAT IS CUIMED IS : 

1. A derwery system fpr delhrenng a bulking component beneath the surface al a treatment she, 
comprising: 

first elongate body having a proximal end, a distd end, and a tissue st AiBiBr near tin distal end; 

and 

a second eiongste body movabty associated with the first elongate body and carrying a deployabte 
bulking component into tissue stabiiizad by the tissue stabilizer. 

2. A delivery system as in Claim 1, wherein the tissue stabilizBr comprises a cavity on the first body. 

3. A cap for attachment to an endoscope to pnnhice a submucosal delivery device, comprising: 
a tubular body, having a side wall, a proximal end and a distal end; 

a first opening in the side waH; 

a shelf in the body, spaced radially inwardly from the first opening; and 

a second opemng on tha proxinml and of the body, for connection to the endoscope. 

4. A method el introducing a prosthesis beneath a tissue surface, comprising the steps of: 
providing a delivery device having an elongate body with a proximal end and a distal end, a 

concavity near the distal end and a prosthesis introduction lumen having a distal opening directed across the 
concavity; 

poshiontng the concavity adfacent a site on a tissue surface; 
drawing tissue into the concavity; and 

advancing a prosthesis out of the ifistal end of the delivery hvnen and through the tissue surface. 

5. A defivery device for introducing e prosthesis beneath a tissue surface, comprising: 
an dongate body, haw^ a pronmal end and a distal end; 

a tissue stabiiizmg surface on the body; and 

a deployment himen extending through the body, the deployment hmien having a longitudinal axis 
and a distal end; 

wherein the distal end of the deployment lumen is positioned proximaDy of the tissue stabiiimg 

surface. 

6. A deliyery device for introducing a prosthesis beneath a tissue surface as in Claim 5. wherein the 
tissue stabilinng comprises a concave surface. 

7. A delivery device for mtroducmg a prosthesb beneath a tissue surface as in Claim 5, further 
comprising a suction lumen extending through the body and communicating with the tissue stabiKzing surface. 

8. A defnrery system for delivervig an expandable submucosal bulking agent, comprising: 

an elongate flexible body having a proximal end, a distal end and a tissue stabilizer near the distal 

end; 
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a tubular cannula, having a sharpened distal emt positioned withiD the body, the cannula axially 
movable such that the sharpened distal end can penetrate tissue stabifized by the stabilizer; and 

a phfliger movably positioned within the cannula for qeciinB butkinn egent positioned within the 

canmda; 

wherein the plunoer is ifotally advanceable beyond the distal end of the sharpened tip. 

9. A deihrery system as in Clain 8, wherein the tissue stabiTizer comprises a cavity on the side of the 
flexible body. 

10. A deBvery system as in Claim 9, wherein the tubular body further comprises a lumen in 
communication with the cavity for apfilying vacuum to the cavity. 

11. An overtube for recemng an endoscope, comprishig: 

an elongate, flexible tubular body, having a proximal end end a distal end and a iongitucfinat axis; 
at least one lumen extending therethrough for receiving en endoscope; 
an openmg on the body, in communication wdth tha hiiraiK and 

a limit surface within the body, aligned witli tha opening, for Rmitmg the depth to which tissue can 
enter ^e opening. 

12. An overtube as in Claan 1 1. wherein the tubular body has a sidewall, and the opening is m the 

sidewaH 

13. An overtube as in Claim 12. wherein the Emit surface lies on a first plane which b substantially 
parallel to the longitudinal axis. 

14. An overtube es in Claim 13. wherein the limit surface cooperates with the opening to form a tissue 
cavity, and the tissue cavfty has a depth in tha radial direction within the range of from about 10% to about 90% of 
tha outside tfiamater off the bady. 

15. An overtube as in Claim 1 1. wherein the limit surface comprises a plurafity of apertures. 

16. A method of introducing a flowable medu into a predetermined shape beneath a tissue layer, 
comprising the steps of: 

identifying a first site on a tissue surface; 

Gftbig tissoa a predetermined distance away from the plana of tha surface to craata a low pressure 
zone beneath the tissue; 

injecting a first volume of ftowaUa media into tha low pressure zone so that the media takes on a 
shape which is infbanced by the low presswa zona; and 

permitting the meifia to hvden sufficiently subsiantbBy retsin tiw diepe. 

1 7. A method of introducing a flowable metfia as in Claim 16. wherein the identifymg a site on a tissue 
surface step comprises identifymg a site on the wall of the esophagus. 

1 8. A method of introducing a flowable media as in CImm 1 6. wherein the flowable media comprises a 
hydrogelmeterial. 
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19. An esophageal bulking device for implantation bdow the imtcosa in the vicinity of the lower 
esophageal sphincter, comprising a UbiMb body. 

20. An esophageal bulking device as in Claim 15, wherein the flexible body further comprises a filler 
and an attadmem surface which allows tissue ingrowth from edjacent tissue in the vicinitY of the hwer esophageal 
sphincter. 

21. The esophageal bulking device of Claim 19, wherein the flexible body has a preformed elongate 
structure with fatunt, auaumatic edges. 

22. The esophageal buDdng device of Claim 19, comprising an oblong shape having a proximal end and a 
distal end such that the proxbnal end has a smalier cross-section than the dbtd end. 
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